The structure of the TGF-beta latency associated peptide region determines the ability of the proprotein convertase furin to cleave TGF-betas.
The TGF-beta family members are generated as latent pre-pro-polypeptides. The active mature peptides are cleaved from the latent forms by cellular proteases. TGF-beta 1, for instance, is predominantly processed by a substilisin-like proprotein convertase, furin. TGF-beta 2 has a consensus cleavage site for furin and therefore has been presumed to be cleaved by furin. However, TGF-beta 2 is often secreted as the latent form, which appears to be inconsistent with its postulated sensitivity to furin. We report here that both the regular (short) form of TGF-beta2 and its spliced variant with an additional exon (long form) are insensitive to furin. NIH 3T3 and CHO cells were transfected with expression vectors containing the short or long form of TGF-beta 2 or a chimeric TGF-beta consisting of the TGF-beta1 LAP region, the TGF-beta 2 cleavage site and the TGF-beta 2 mature peptide. The constructs included a c-myc epitope tag in the N-terminal region of the mature peptide. The TGF-betas produced by the transfected cells were analyzed with Western blots and immunocytochemistry. The intracellular proteins harvested from these cells were incubated with furin. Furin only inefficiently cleaved both the long and short forms of TGF-beta 2, but efficiently processed the chimeric TGF-beta. This indicates that the insensitivity of both forms of TGF-beta 2 to furin is a consequence of the tertiary structure of their LAP regions rather than their cleavage site. This differential processing of TGF-beta1 and -beta 2 may be part of the mechanism that generates isoform-specific functions of the TGF-betas.